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DETAILED ACTION 



Continued Examination Under 37 CFR 1.114 

1. A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1. 17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.1 14, and the fee set forth in 37 CFR L 17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.114. Applicant's submission filed on 22 December 2003 has been entered. 



Status of the Claims 

2. This action is in response to papers filed 22 December 2003 in which claims 1, 14 and 
15 were amended. All of the amendments have been thoroughly reviewed and entered. 

The previous rejections in the Office Action dated 26 August 2003 are withdrawn in 
view of the amendments and new grounds for rejection. All of the arguments have been 
thoroughly reviewed but are deemed moot in view of the amendments, withdrawn rejections 
and new grounds for rejection. New grounds for rejection are discussed. 

Claims 1-15 are under prosecution. 
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Claim Rejections - 35 USC §112 

3. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and 
distinctly claiming the subject matter which the applicant regards as his invention. 

4. Claims 14 and 15 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

It is vague and indefinite what is meant by the phrase "less than about 1 cm^ (mm^)". 
The phrase "less than" typically indicates a maximum point. The phrase "less than" however, 
is contraverted by the term "about" which implies that values above and below 1 cm^ (mm^)". 
are permitted. Further, the extent of variance permitted by "about" is unclear in this context. 
In Amgen, Inc. v. Chugai Pharmaceutical Co ., 927 F.2d 1200 (CAFC 1991), the CAFC stated, 
"The district court held claims 4 and 6 of the patent invalid because their specific activity 
limitation of "at least about 160,000" was indefinite". After review, the CAFC states "We 
therefore affirm the district court's determination on this issue." Thus, the CAFC found the 
phrase "at least about" indefinite where the metes and bounds of the term were not defined in 
the specification. As such, the meets and bounds of the instantly claimed "less than about" is 
indefinite. 



Application/ Control Number: 09/871,610 Page 4 

Art Unit: 1634 

Claim Rejections • 35 USC § 102/103 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form 
the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign countiy or 
in public use or on sale in this country, more than one year prior to the date of application for 
patent in the United States. 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the subject 
matter sought to be patented and the prior art are such that the subject matter as a whole 
would have been obvious at the time the invention was made to a person having ordinary 
skill in the art to which said subject matter pertains. Patentability shall not be negatived by 
the manner in which the invention was made. 

7. Claims 1-7, 9-15 are rejected under 35 U.S.C. 102(b) as anticipated by or, in the 
alternative, under 35 U.S.C. 103(a) as obvious over Winkler et al (U.S. Patent No. 5,885,837, 
issued 23 March 1999). 

Regarding Claim 1 , Winkler et al disclose a method of preparing a nucleic acid array on 
a support (Column 1, line 64-66), the method comprising: activating a region of the support, 
attaching a nucleotide having a masked reactive site linked to a protecting group to a first 
region and repeating the activating and attaching on other regions of the support. The method 
further comprising removing the protecting group to provide an unmasked nucleotide, binding 
an additional nucleotide to the unmasked nucleotide and repeating the removing and binding 
on regions of the support to prepare a nucleic acid array (Column 9, line 12-Column 10, line 5) 
wherein the support is rotated about an axis perpendicular to the surface by an amount of 
from about 20 degrees to a bout 180 degrees, said rotating being prior to, coincident with or 
subsequent to either binding or attaching steps wherein the support has a different rotational 
position relative to a previous step (Column 9, lines 39-51). Winkler et al further teach the 
method wherein the support surface is maintained in a position which permits the reagent 
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fluid to flow through channels during the attaching or binding steps (Column 11, lines 21-65) 
and the flow path is illustrated as being vertical (Fig. 6a/ 6b). 

The preceding rejection is based on judicial precedent following In re Fitzgerald, 205 
USPQ 594 because Winkler et al is silent with regard to vertical position of the support surface. 
However, the vertical position recited in Claim 1 is deemed to be inherent in the flow through 
channels of Winkler et al because they specifically teach the flow channels lead "up to the 
synthesis chamber" (Column 11, lines 42-43) which clearly suggests that the flow channels (of 
the support) are vertically positioned. 

Alternatively, it would have been obvious to one of ordinary skill in the art at the time 
the claimed invention was made to position the support comprising flow channels in a vertical 
position to thereby provide for reagent flow through the channels via gravitational force. 
Winkler et al teach some embodiment wherein the reagent is flowed through the channels via 
vacuum pumping (Column 8, lines 9-23). However, they teach that the pumping can create 
undesired "dead spots" in the flow channels (Column 10, lines 43-42). Therefore, It would have 
been obvious to one of ordinary skill in the art at the time the claimed invention was made to 
position the channels in a vertical position thereby allowing reagent flow via gravitational force 
and eliminating the "dead spots" created using vacuum pumping as desired by Winkler et al 
(Column, 10, lines 42-43). 

The burden is on applicant to show that the claimed vertical position is either different 
or non-obvious over that of Winkler et al. 

Regarding Claim 2, Winkler et al disclose the method wherein the support is rotated 
subsequent to at least 50% of the attaching or binding i.e. following monomer addition, the 
substrate is washed and rotated and the monomer addition steps are repeated (Column 9, lines 
39-54). 

Regarding Claim 3, Winkler et al disclose the method wherein the support is rotated 
subsequent to at least 80% of the attaching or binding i.e. following monomer addition, the 
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substrate is washed and rotated and the monomer addition steps are repeated (Column 9, lines 
39-54). 

Regarding Claim 4, Winkler et al disclose the method wherein the support is rotated 
from about 75 to about 105 degrees i.e. 0 to 180 (Column 10, lines 40-45). 

Regarding Claim 5, Winkler et al disclose the method wherein the support is rotated in 
an amount of about 90 degrees i.e. 0 to 180 (Column 10, lines 40-45 and Column 14, lines 9- 
10). 

Regarding Claim 6, Winkler et al disclose the method wherein the support is vertical 
(see above discussion regarding Claim 1) and rotated in an amount of about 90 degrees i.e. 0 to 
180 (Column 10, lines 40-45 and Column 14, lines 9-10). 

Regarding Claim 7, Winkler et al disclose the method wherein the support is a 
"substantially" square planar silica chip (Column 5, lines 18-26; Column 7, lines 6-7; Column 
8, lines 42-54) wherein the support is vertical (see above discussion regarding Claim 1) and 
rotated in an amount of about 90 degrees i.e. 0 to 180 (Column 10, lines 40-45 and Column 
14, lines 9-10). 

Regarding Claim 9, Winkler et al disclose the method wherein at least 10 different 
nucleic acids are synthesized on the surface (Column 10, lines 52-60). 

Regarding Claim 10, Winkler et al disclose the method wherein at least 100 different 
nucleic acids are synthesized on the surface (Column 10, lines 52-60). 

Regarding Claim 11, Winkler et al disclose the method wherein at least 1000 different 
nucleic acids are synthesized on the surface (Column 10, lines 52-60). 

Regarding Claim 12, Winkler et al disclose the method wherein at least 10,000 different 
nucleic acids are synthesized on the surface (Column 10, lines 52-60). 

Regarding Claim 13, Winkler et al disclose the method wherein at least 100,000 
different nucleic acids are synthesized on the surface (Column 10, lines 52-60). 
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Regarding Claim 14, Winkler et al disclose the method wherein each localized area is 
less than about 1 cm^ (Column 5, lines 36-51). 

Regarding Claim 15, Winkler et al disclose the method wherein each localized area is 
less than about 1 mm^ (Column 5, lines 36-51). 



8. Claims 1-15 are rejected under 35 U.S.C. 103(a) as being unpatentable over Gamble et 
al (U.S. Patent No. 5,981,733, issued 9 November 1999) in view of Winkler et al (5,677,195, 
issued 14 October 1997). 

Regarding Claim 1, Gamble et al disclose a method of preparing a nucleic acid array on 
a support wherein each nucleic acid occupies a separate known region of the support said 
synthesis comprising: activating a region of the support, attaching a nucleotide to a first 
region, said nucleotide having a masked reactive site linked to a protective group, repeating 
steps of activating and attaching on other regions of the support whereby each of said other 
regions has bound thereto another nucleotide comprising a masked reactive site wherein said 
another nucleotide may be the same of different from that used in the first step, removing the 
protecting group from one of the nucleotides bound to one of the regions of the support to 
provided a region bearing a nucleotide having an unmasked reactive site, binding an additional 
nucleotide to the nucleotide with an unmasked reactive site, and repeating the steps of 
removing and binding until a desired plurality of nucleic acids is synthesized, each occupying a 
separate known region wherein the surface of the substrate is maintained in a position which 
is vertical or about 30 degrees of vertical and wherein the substrate is rotated around an axis 
perpendicular to said surface by an amount of from about 20 degrees to about 180 degrees, 
said rotating being done prior to and subsequent to at least one of said attaching and binding 
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steps (Column 12, line 18-Columnl3, line 54 and Claims 9 & 10) whereby said rotated support 
has a different position relative to the support in the prior attaching step (i.e. moved along the 
X-Y axis, Column 12, lines 52-54) and wherein at least one of said attaching or binding steps 
occurs after the support is rotated i.e. during synthesis, the support is cyclically moved 
between the jetting system and the reaction chamber, Column 5, lines 66-67). 

Gamble et al further teach the method wherein the support is held in a vertical position 
for reagent delivery (Column 4, lines 21-34) whereby the entire surface of the substrate is 
coated with the reagent and wherein the reagents include any reagents necessary for synthesis 
(Column 4, lines 40-46) whereby the substrate is in a vertical position during activation step (a) 
and clearly suggests that the substrate may be in a vertical position during attachment step 
(b). Furthermore, Gamble et al clearly provide motivation to position the substrate in vertical 
position during the attachment step when they teach that a vertical position provides complete 
coverage of the activated area and eliminates bubbles in the reagent solution (Column 4, lines 
2 1-34). It would have been obvious to one of ordinary skill in the art at the time the claimed 
invention was made to vertically position the substrate of Gamble et al during the attachment 
step to thereby insure complete coverage of the activated area and to eliminate problematic 
bubbles as they desire (Column 4, lines 21-34). 

Gamble et al teach the method wherein the rotated support has a different position 
relative to the support in the prior attaching step (i.e. moved along the X-Y axis. Column 12, 
lines 52-54) but they do not teach the rotated position is different from the previous 
attachment/ binding step. However, Winkler et al teach a similar method comprising 
activating a region of the support, attaching a nucleotide having a masked reactive site linked 
to a protecting group to a first region, removing the protecting group to provide an unmasked 
nucleotide, binding an additional nucleotide to the unmasked nucleotide and repeating the 
removing and binding on regions of the support to prepare a nucleic acid array (Column 15, 
line 10-Column 16, line 21) wherein the support is rotated about an axis perpendicular to the 
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surface by an amount of from about 20 degrees to a bout 180 degrees, said rotating being prior 
to, coincident with or subsequent to either binding or attaching steps wherein the support has 
a different rotational position relative to a previous step (Column 15, lines 53-67) to thereby 
produce different flow patterns across the substrate. It would have been obvious to one of 
ordinary skill in the art at the time the claimed invention was made to modify the rotation of 
Gamble et al with the rotation providing a different rotational position relative to the previous 
attachment/ binding step of Winkler et al for the expected benefit of producing different flow 
patterns across the substrate as desired by Winkler et al (Column 15, lines 53-67). 

Regarding Claims 2 & 3, Gamble et al disclose the method wherein said rotating is 
conducted prior to or subsequent to at least 50% (Claim 2) and at least 80% (Claim 3) of said 
attaching and binding (Column 12, line 18-Columnl9, line 54 and Claim 9). 

Regarding Claims 4 & 5, Gamble et al disclose the method wherein said rotating in an 
amount of from about 70 to about 105 degrees (Claim 4) and of about 90 degrees (Claim 5) 
(Column 12, line 18-Columnl9, line 54 and Fig. 12). 

Regarding Claim 6, Gamble et al disclose the method wherein the interface is vertical 
(i.e. the support is vertical) and said rotating is an amount of about 90 degrees (Column 12, 
line 18-Columnl9, line 54; Claims 9 & 10; and Fig. 12). 

Regarding Claim 7, Gamble et al teach the method wherein the substrate is square and 
a surface of the substrate (i.e. interface) is maintained in a position which is vertical or about 
10 degrees of vertical (Column 12, line 18-Columnl9, line 54 and Claims 9 85 10) but they do 
not teach the substrate is substantially square silica chip. Winkler et al teach the similar 
method wherein the support is a "substantially" square planar silica chip (Column 14, lines 45- 
55) wherein the support rotated in an amount of about 90 degrees i.e. 0 to 180 (Column 15, 
lines 53-56 and Column 29, lines 3-5). 

Regarding Claim 8, Gamble et al teach the method wherein the it is preferable that the 
substrate be positioned so that the maximal surface area of the substrate is covered by fluid 
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rising from the bottom inlet port (Column 4, lines 21-34) but they do not teach the substrate 
held with one of the four vertices pointing downward. However, it would have been obvious to 
one of ordinary skill in the art at the time the claimed invention was made to modify the 
position of their substrate such that one of the vertices is pointing downward thereby 
maximizing the surface area covered by fluid rising across the surface for the obvious benefits 
of coving the entire surface of the substrate as they desire (Column 4, lines 30-34). 

Regarding Claims 9-13, Gamble et al teach a method of preparing a nucleic acid array 
on a support wherein each nucleic acid occupies a separate known region of the support 
(Column 12, line 18-Columnl9, line 54 and Claims 9 & 10) and wherein each nucleic acid 
region have center-to-center spacing of 50 microns to 2 millimeters (Column 10, lines 12-15 
and Column 12, lines 21-24) but they do not specifically teach the substrate comprises at least 
10 different nucleic acids (Claim 9); at least 100 different nucleic acids (Claim 10); at least 
1,000 different nucleic acids (Claim 11); at least 10,000 different nucleic acids (Claim 12); at- 
least 100,000 different nucleic acids (Claim 13). However, high density arrays were well known 
in the art at the time the claimed invention was made as taught by Winkler et al teach their 
similar method wherein at least 100,000 different nucleic acids are synthesized on the surface 
(Column 17, lines 49-57). Winkler et al further teach the need exists for these high density 
arrays (Column 1, lines 12-20). Therefore, it would have been obvious to one of ordinary skill 
in the art at the time the claimed invention was made to apply the high density array of 
Winkler et al to the array synthesis of Gamble et al based on the need for such arrays as 
taught by Winkler et al (Column 1, lines 12-20). 

Regarding Claim 14, Gamble et al disclose the method wherein each different nucleic 
acid is in a region having an area of less than about 1 cm^ (Column 10, lines 12-15 and 
Column 12, lines 21-24) and Winkler et al disclose the method wherein each localized area is 
less than about 1 cm^ (Column 7, lines 10-24). 
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Regarding Claim 15, Winkler et al disclose the method wherein each locahzed area is 
less than about 1 mm^ (Column?, lines 10-24). 



Conclusion 

9. No claim is allowed. 

10. Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to BJ Forman whose telephone number is (571) 272-0741 until 13 January 2004. The 
examiner can normally be reached on 6:00 TO 3:30 Monday through Thursday and alternate Fridays. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, Gary 
Benzion can be reached on (703) 308-1 1 19. The fax phone numbers for the organization where this 
application or proceeding is assigned are (703) 872-9306 for regular communications and (703) 308-8724 
for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding should 
be directed to the receptionist whose telephone number is (571) 272-0507. 




BJ Forman, Ph.D. 
Primary Examiner 

Art Unit: 1634 
February 25, 2004 



